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"Although Helmholtz's experimental study of complementaries in 1852 is the first date for his espousal of the theory, the event was marred by Helmholtz's failure to find that he could get white from more than one binary combination" (p. 200). Every one of these statements is in error. Helmholtz may indeed have "brought forth," "adopted," "championed," "revived," "advertised," "publicized," and "espoused" the Young theory, but to state that he did so in 1852 is incorrect. The "espousal" of the theory, moreover, was not "marred" in 1852 by a minor experimental failure. On the contrary, Helmholtz's experimental results at that time led him rather to reject the three-color theory. 2 
111
at least five of the latter necessary for this purpose, namely red, yellow, green, blue, violet. I must, however, leave the question undecided, whether these are completely sufficient, and whether with better apparatus, which would permit of the illumination of larger surfaces by the simple colours, and by the corresponding compound ones placed adjacent, a practised eye might not detect differences which with my apparatus could not be recognized. If, however, we wish to limit ourselves to three colours, it would be best to choose the three simple ones which admit of the least perfect imitation, namely red, green, and violet: we should then obtain a yellow and blue, which, when compared with the colours of our pigments, would appear saturated, but which would not bear comparison with the yellow and blue of the spectrum. These are the three which Thomas Young proposed as the three primitive colours. Red, green, and blue would not answer so well; for were these three chosen, the mixed violet would appear worse than the mixed blue of the former three. The three primitive colours commonly chosen are altogether insufficient, because from them green can never be obtained. According to the above we must also abandon the theory of three primitive colours, which, according to Thomas Young, are three fundamental qualities of sensation.4 If the sensation of yellow by the yellow rays of the spectrum were due to the fact that by them the sensations of red and green were simultaneously excited, and both working together produced yellow, exactly the same sensation must be excited by the simultaneous action of the red and green rays; nevertheless by the latter we can never obtain so bright and vivid a yellow as that produced by the yellow rays. The same remarks apply to blue, which would be formed from the mixture of green and violet; and to violet, which would be formed from a mixture of blue and red. To retain in this sense the theory of primitive colours, five such, at least, must be assumed. On the contrary, to represent and classify the dull and comparatively impure colours of natural bodies, in the sense of Lambert and Forbes, three primitive colours would be quite sufficient. But, for a sure and scientific classification, it would be necessary to apply a method of combining colours different from the mixing of pigments.5
Nor is there explicit acceptance of the three-color theory in Helmholtz's two succeeding papers which appear in 1855 and 1858. In the 1855 paper there is no mention of the Young theory or, for that matter, of any other physiological theory. In his paper, entitled "Ueber die Zusammensetzung von Spectralfarben,"6 Helmholtz demonstrated the existence of exact complementaries for a number of colors, thus extending his earlier work in which he had found only one pair of complementary colors; namely, yellow and indigo-blue.
Helmholtz's rejection of the Young theory in 1852 had been based on his inability to obtain by spectral mixture, colors as highly saturated as pure 'spectral colors. In 1858, he discusses the results of experiments on after-images which were intended to test a postulate which he assumed to be basic to the Young theory.7 Maxwell, in his explicit adoption of the 4Italics ours. The original reads: "Wir werden demnach auch die Lehre Young view in 1855, had postulated three elementary color sensations of greater saturation than those experienced in viewing the spectrum, and had even suggested a means for obtaining supersaturated color sensations: "It may be possible to experience sensations more pure than those directly produced by the spectrum, first by exhausting the sensibility to one color by protracted gazing and then suddenly turning to its opposite."8 In his 1858 paper, Helmholtz reports the experimental production, in just such fashion, of sensations more saturated than the spectral colors, and he observes that their existence is necessary for the Young theory to be correct.
In a short paper, published in 1859,9 Helmholtz briefly indicates that Young's theory can be used to reduce the multiplicity of color phenomena to simple principles; he confirms Maxwell's findings on the color equations of the color blind and suggests an explanation of color blindness in terms of the Young theory; and finally, he sees in the study of the color mixture data of these individuals a means for determining the Grund- We may yet find that Helmholtz's original straightforward interpretation is to be taken at face value, and that, rather than accepting the theory of a three-receptor mechanism with its assumption of hypothetical, unreal primaries derived through mathematical treatment of color-mixture data, a more adequate physiological view than has hitherto been presented will be forthcoming to explain all the facts. 
MEYER'S THEORY OF THE MECHANICS OF THE INNER EAR
I am writing this note, on the fiftieth anniversary of my theory of the mechanics of the cochlea, to reaffirm the hypothesis and to point out that nothing has been discovered during the years since its formulation to cause me materially to modify it. The theory, finally proposed in 18981 after a preliminary announcement in 1896,2 has been completely misunderstood and grossly misrepresented.
My theory rejects the hypothesis that any part of the cochlea is under permanent tension; it holds that the analysis of a compound sound occurs in the cochlea-not in the brain as Fletcher misrepresents me;3 it insists that sensory analysis is prepared by the purely hydraulic (opposed to kymographic) functioning of the cochlea; and it replaces the hypothesis of resonance (which is impossible without permanent tension) by a simple
